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In general the number of equations of condition cannot exceed the number of variables at our disposal and we thus conclude that
(1)  There   cannot  in   general  be  more  than   & + 2  phases   in equilibrium formed of "k substances.
(2)  If  these   & + 2   phases   all  coexist,   the   variables   are   all completely determined, and this case can only occur when the pressure, temperature and partial potentials have one or more definite discrete values.    Such a complex is called invariant or  avariant because no change of a physical character can take place without disturbing the equilibrium  of one  or more phases.     The  relative  quantities  of the different phases  may however be varied,  but their percentage compositions and the volumes and entropies per unit mass of each will remain constant.  The state in question is called a multiple point of order 7s •+ 2. The triple point of the last chapter is the special case for 7c = 1.
(3)  If only 7v + 1   phases are coexistent,  the complex  possesses one degree  of freedom  and is called univariant.    If the pressure or temperature is given, or more generally any single additional arbitrary condition is imposed, such as a relation between pressure, temperature, and potentials, the ~k + 2 variables will be completely determined.
(4)  If k phases coexist the complex has two degrees of freedom and is called bivariant.    It can now be made to satisfy two additional arbitrary conditions, for example, both pressure and temperature may be given and may be independently varied.
(5)  If generally i phases  coexist  the   complex   is   called  multi-variant,  its  variance  being   of  order  & + 2 — i   and   denoting   the number of its degrees of freedom.
These conclusions constitute the Phase Rule of Gribbs. It will be noticed that the variations above considered have no reference to the quantities of the different phases present in a given complex. Moreover the conclusions are equally valid when the components are not present in all the phases. In the case of absent components the potentials of these components will not enter into the fundamental equations of the corresponding phases, but the number of equations and the number of variables will be the same as before.
A few examples will make this latter point clearer.
Ex. 1. Suppose A, S to be two substances which can never mix. If A is at the triple point, the temperature and pressure are known. These will not in general satisfy the condition for equilibrium between two phases of J?, and hence S only can occur in one phase, giving four phases altogether, in accordance with the rule.
If however only two phases of A occur, we have a single relation between the temperature and pressure and we can make them satisfy a second relation necessary for the coexistence of two phases of J5, giving, as before, four phases.